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This work gescerıbes ana illustrates a methodoloay 
E etermini^a commands Gone and communications 
Gee requirements for remotely oiloted aircraft (BEN). 


The effort has been restricted to airborne platforms and 
meer mvyestiaatiaon of the follcwına issues! manned versus 
womem@ed aircraft; Umemammneg' ereratt as weaocon delivery 
Dora? Unmanned aircraft as RECON/DESIGNATION platform; 
Me ai rements for unmannend aircraft; and unmanned aircraft 
System cost effectiveness. 

Narsaw Pact forces will he led ann employed according to 
Soviet oo0erat1onal doctrine oe .1c311s tor offensive 
ac ons with hiahliv mobile, geeolv echeloned, and 
numerically sucerior lama forces, suoported by air and sea 
power. This massive enemy threat indicates 3 requirement 
that the maximur number of forces be detected, identified, 
ann destroyed p oT to enaaaina frienaly forces. 
Destruction of enemy forces, een be.  seconelisned with 
me rv, attack helicootersr ana close air support, if 
Moce tarqets can be identifiea and located with sufficient 


meeracy for tirelv taraetina. 
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CHAPTER I.  IMIPRODUCTION 


This work deseri mes tana Ius trates a methodology 
mone deterrinina command, Control, and NMeommunmdeati!|ons 
EU Xrecuinements fore NNN nsı loted.Jajrcrart (RPA). 


jive. ettort has meen Rest retten POG) Fe Orne: olal forns- and 


MN vestization of the followima issues: 


1. Manned versus Unmanned Aircraft 

ca ranneo Aircraft as #feaoon Delivery Platform 
pe nranned Aircraft as RECON/DESIGNATION Platform 
BE Reauirerents for Unmanned Aircraft 


Su. HA ned Airoratt System Cost Effectiveness 


‘mer initial portion of the article discusses same ot 
the factors contrinutina no the Current renewed 
EN rest In Unmanned Aircraft as related to PU > Combat 


er Neon ent 5 ANO the tnreat wawcheweravo be involved at the 


Maa tion of hostilities. ens 1S. al owed ey on analysis 


of the issues, a deseriotion of a metnodelosy. tor 
determinina CS reauirenents for unmanned aoe Gott and 
muy by a summary concernina the 1ssue of system cost 


effectiveness. 





CHAPTER Il. AACKGRUUND OF UNMANNED AIRCRAFT 
Durina the past few years the term "remotely 


ported vehicte” (RPV) has teen used as a descriptor for 


Mamampmed aircraft which have 3 human operator tiat 
Dnomvrors ana Controls thair missions, while the term 
kirone” Nas "een used to describe unrannen AAC E 


IS 71SS1CNS were creoroaranmed. The critical feature 1s 
mor whetner these vehicles are €Elassitied ås RPV sor 
drone Since such classifications are strictly denendent 
am the desired mission tasks, but rather that they are 
unmanned, ana thus, may cost and ooerate differentiy than 
Me nnena  sSirersft counterparts. During the remainder 
DS article the term "unmanned aircraft" will be used in 
a very general way to descrioe both HPV . and drone type 
aircraft es NENNE NENNE OPNE NER one way Or 
tro=way missions 35 Penotel/vecw Oredy: avrrcratt= (RPA). 
Unlike nuclear we3rons and intercontinental 
Exwstic missiles (TERMS), Unmanned aircraft. are not a 
ESA and dramatic technical Breaxthroauch- They are a 
system nose time has come because of a fortunate 


Bommrgenc® of advances tm technoloay which can orovide a 


new mrlıtary system canable of matchino the trends of 
meer warfare. Norman Augustine, Under Secretary cf the 
Årmy, descricecd these trends as a Aman) rate. or 


SER Ton in coroat, vast Soviet numerical superiority in 





weapons, AA era NES Hele NoD Etaxctucogimangd,terhnyics!l 
smrorise. (11. 

payle tre lies Of +s television-eatloDer r3aqio- 
controlled airclene dates rack to Poco O RUGO 


MS Peck magazine article [2], the acrus fie St use 1n 


Norla war Im ha^? Coon results.: Techno lody WAS not 
adeauate to crovice the oerformance, docetracv, ana 
Petyanoilitv noender ^or Anett acte Pin, 


Vietnam Saw extensive use ot Firebee target drones 


eivind preproaramren reconnaissance missions. Tne 
verformance, Selah ı ty and SUI by of these 
drones Mc ted that the PPRA was practical- Im the 1975 


Bopelsrael) war, the irorovissd use et RPA demonstrated 
a rotenttal eurer. CO the dcevastatine <coBebı lIrty dr 


Sa air Jefense systems,[3], 


Unmanned aircraft can be assianed a wide variety 
of missions. Mesa ean be considered in terms of 
mission intent. [n the classical ranr missions may be 


viewed as being either strateaic or tactical} vn = Metre. 
In either case tne missions nay or may not include ordnance 
delivery. 

gern technoloay has enabled unmanned aircraft to 
SBegprorn reconnaissance, taraet gesıcnswmen, attack, ang 
MSF NTC warfare missionms. When used for reconnaissance 
and attack MISSIONS, target Se UIS 1 1 ON, atmospheric 
research and laser cdesianation, thee Mss eversatıility 20 


Size and performance make ther an alternative to 


mennei aircraft ASS Uat ONS. 
Mere is a rather clear division of unmanned aircraft 
NO. tao classes: heh ana er formanee. High- 


performance KPS are adaotations or cerivatives of oresent 


sin Sonic ana seer SONING aun tarcet drones. These RPA 
can ton reconnalssance, tare: desianation, torget 
Stack» ana Sector gresmıssVons which in the bast 


Raye oeen mot ox: Sie dora ir Of. manes aircraft. 
Aa oertorrance PPA are A ninhly desirable alternative 


aux sed alrcraft when: 


Jt. Ge actes! situation requires more aircraft tS 
are available (or can be afforoed) from tha mannen 


aircraft fleet; 


2 Brome oT oOnSsew ity “of loss of the mission aircraft 1s 


Seeater than can be acceoted; and/or 


by ae mission ECan he executed Py RPA at a lower total 


E pem cost than by a manned aircraft. 


Tha low-cerformance, or im len Po 15 3 high 
PeemmonQaiy military version of the model aırclane. “h1le 
the ultimate uses et fa 1s RPE remain to be 
determined, its Boayrbsoassıki.. ıtıes are excatind - ame 
"UD oooortunities to increase the comhat effectiveness 


of Sur around, naval, anc air force st a very modest 


cost. 104). Dependina uonn mission and Configuration 


10 





mini-RPA can ROC Uhndsmt$- ow cost alternative to 


Mea an3 ptr wing Aircraft tor reconnaissance, 
target Se G0 aa mele ana desianation, and electronic 
warfare ooerations. In an attack mode, as a kamikaze 
Breceision auiced unne on, they may ke used to 


supplement or replace auided bombs, Brr*€-ro*sur'agce Vanda 
Hnsce-to-surface missiles; and cannon= launched 
E Uesctiles.tí5!. 

Threo fundamental factors have helned to o UNS 
the interest now seen in the possicle military use of the 


ERO: 


IE. Maes increasina fetrality of anti-aircraft defenses. 


Ce meenoresoent lSyel of atrrecraft and equipment costs. 
ferme technological advances of electronic and 


Boro e ic evtjicotrent. 


Tne PPA offers the potes! or counteracting 
enemy mrounde-to-a!Fr defense Systems while reducing 


cersonne]| losses. 
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a eee mee ot DE AE ISSUES 


The erdices fec 19 decision-makers Concerns 
weaoons systems that may helo shane the the roles that 
US S Forces olav in future cComnfpontot»30ms are 
comolex Snocritican. Renardless of the final arsenal 
Aseo mnoleJ, at the tire hostilities are tnitiated, asoects of 
ai, control, ano communications (C3) will impact the 
total Bpodos!s5ti1|ies'of the ll, 9. røres. 

HUS examcle; 1n Eurooe, choices of this nature denend on 
an assessment not ond ot costs: But also of the 
MIES PY Cacadoilities of the allies and the Warsaw Pact. 
E oss»ent of alliey cacanilities IS necessary because the 
relationshio amona NATC forces in the Central Fegion 1S 
en that a weakness in Orme Sector -Of the trons 


MIA peaten the aefense of the entire front. 


A. FISEPONER THREAT [ EUROPE 


Firecower and maneuver are two of the essential 
EM uents of rocern cround combat. Although maneuver brinas 
Eu over to Dear cn enemy taraets, it is the application of 
Soccer trat destrovs those taraets. 

En rect re xurougnmd forces almost certainly can 


deliver more Susa nen fireocower and destroy enemy 


I 





more? ftorvations “ore effectively than close air Support 
deres of  emdual east. However, around forces lack the 
@eeenility Qut a'roorne tjrennwer assets to cover lomo 
stones  a3u1|'ckly to meet an attack or to carry the battle 


to the enemy. 


Firenower assets can also oe defined o terms Qu 
nox Cluck | y they Can bereroushrt to near 3n. the European 
NEU Sea3g1!on. "Immencaiately available assets" are those 
ines to active rounds. anal avr forces located in 
Fenr] furore. ‘arly Pein torcemnenhs can pe deserited. “as 
Base around and air units that can be sent to the 


Malal reaqion in a feu days or a week---for exarole, allied 


ready reserve units vn VEurose, ids Oc fae Calls ue 
mer Ons Cased in the Urited States, and airlifted I. Oe 
alo und forces whose heavy eauipment is stored in Europe. 
MS? reinforcements." such as ll. Die around | forces 


Gravel ling Dy 5e3, are those that take weeks to comolete 
NuNmove to Euroce. 
Bre limited Srates and its "^TO allies aoocear to be at 


3 numerical aısaavantace in immediately available ground 


force firenower weapons when comparen to the  "larsaw Raet. 
MANS amDoarent disparitv may Ee exaggerated by differences 
Me ualitv, doctrine, roles, ana organization of 
NATO and Marsan Pact TORCES. ^ether the overall 
Beeamce iS unfavorable or not, however, WArSAWs. EEOC t 
forces ecu) noss1inly Sm a Ssianificant local 
advantace over MATO by massina for an attack, thus 
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Seeakync a neen Pope cuiYc~ reinforcements. 

2E oucges the Pa3ct's initial numerical advantaae Seems 
to pe winely accerted, factors other than numpers of weapons 
in units also affect the balance Of firepower 
EDD ntes hetween MATO and the Warsaw Pact. (ne such 
MOE 1s the ctality of arms. For example, not onlv do the 
Soviets hava rare seler, but several of their 
MS have areater ranaes and rates of fire tran NATO 
ieee ry. (4). (in the Of mer hand, almost all HATO 
e ry in Europe is self-crocelled and has some armor 
olatinar poke ES less vulnerable to enemy fire than 
DM Ut of Soviet artillery, which lac«s crew protection. 

Deetrine Sam eo NET ‘be lance. The 
Monets @emohnasiz= conducting offensive operations at the 
earliest pessible moment Aca ts. and they stress 
Sehievina fines Suoee 1oF it ¥ over the enemy. Soviet 
gisat rine Ho aia io ina. ESS SUOSTIOrI ty erahasızes mass ina 


Parae numbers ^ f Apr Very at he Bereakthrauen pomme 


gn bet ina a prolonaed, intense artillerv tharraae to 
destroy enemy stronaopoints and disruct enemy control and 
reinforcement, and then attackina immediately with 
mies and motorized infantry alona the oath preoared 
by the roller Massage. TN. DES. Aoc time Vous 


pie) | ery fire anc ness Sophisticated Pact sammunition 
make 1t necessary for the Pact to use larae arounts of 
SUN !erv. [hese ems deliver An enormous volume af fire on 


larae areas of Hoc ef er her than on osrticulear 
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taroaets. 
nar oC Pme, OR the other Hand, emphasizes 
usina arti.) ery Bm attack A a battlefield 


meee cs that threat=n grouna forces. [ne superior accuracy 


meme rnalitv of Oe ar fa 1 her y weaoons is wexDecteo to 
permit these tarcets to be destroyed without employing 
prolonaen, Aısruetrive tire over pas areas of the 


Nereo. 


Some tyces of weanons=-=-=espectally antitank 
eee munitions (ATGM5]==-=-3ppear. Darticulariy suited to 
defensive oneratians, while other weaocons---espec1ally 
uWarts-T--are often reaarded as most eftective-- for 


offensive maneuvers. Thus in assessina Soviet and NATO 


mepeecower cadadilities, yt m3 y be misleadina to rely 
SEn on direct coroarisons of their tanks», without 
Germsiderina that the aefensive advantages Oar NATO 
antitank Missiles may Daərtially a- compensate for Soviet 


Aa es in nurcers of tanks. 


A Ourth factor ia “tre firecower balance 1S 
B cT djenizat!on NN fireoower assets. Ine Narsan 
meet fireoower assets are organ’ zed to attack “Or 
arrene in a deoth of two or tnree ranks or “echelons.” 
Mmomseauently, cnlv a portion of the entire force is 
directiv engaged with enery forces at any one time. shen 
Bates of the first echelon have become ineffective 
Gruen comhat ll ccc they oare reclaced by -Unlts from the 
Second echelon. The second echelons take uc the tat 





unti! they, 1n Dunn, neeg meplacement. Units pulled back 


Bere rear are rehuilt and mace ready eo rejoin the 
e trle. FANS "mit reolacement" aporcach ocermits Warsaw 
EEDDOMorces to enoane 1^ | continuous around combat while 
Elomotina to maintain 3 far lv hiah level S 


effectiveness. 

lI contrast, rata on GUN NAG ert re units "our. of 
the line, jell Arcana. forces are’ exroected. to. reotace 
Et losses on an Individual and continuous basis. 
Thus, a .s1izeacle Bortıor of NATO'S assets are 
retaine) in maintenance and war reserve stocks.[(8i. 

A MEA important factor aflteering „the fireoower 
balance is nerılıization time. Tne immediate numerical 
@olamee of princioal firenower assets IS unfavorable to 
NATO, A short mapilization time would make the numerical 
balance even tore unrtavoranle, since the Soviets can deploy 
forces over land ron Time: “soviet Union faster than 


MU ted Stares can ceoloy forces from Marth Ámerica. 


These actors of ausge weapons NIX, 
TOC Crne, Sraganızatınan and available MOO) 1z2cat woo time 
Eur affect tne Balance ont firepower capahılıties, 


noia” rt SONIC to assess their precise impact, er 
1S clear to tne Suto ey however, that conclusions about 
EN 1Fenower cacabilities based on numerical comparisons 
Pee AP ONS In units should be aualıfied to account for 
these factors. 


Nevertheless, che Svea bao) Lity OT such extensive 
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wars aw Pact round force fırennwer assets in Eurooe, 


EE u5llv when couolea with the emohasis art Soviet 
SEGUE ny Hectrine on offensive operations [9], should 
Srorot echncerr. MiS concern ics heiahtenen hy tne 


@essidilitv Boat uci attack on festern Furooe could 


scorer muc c oepev lqttie warnina, could be aimed at rocas 


EN beiminag NATO defenses in SS ROTU; very intense 
ar coula ee conducts] Veh v woth forces in 
Eastern Furooe, FA doed ke reinforcements. These HarSaw 


Pact forces probably would mass against relatively weak 
points In NATO's defenses ana could achieve large 
eancentrations et force anywhere along the East-West 
er. Thus, it is possible that---4natever the overall 
ton ce==-=31f MATO has little time to mobilize, its firepower 
Hx HbIIties mav be inartenuate at the point of attack. 
Mameeadaition Fo fireonwer balance, it 1S necessary 
Memumeerstand the role of the manneg aircraft in the 
NEntra!l Furooean Scenario before brie value. ef the RPA 


- 


Can be considered. 


ISE OF V"ANNFD AIRCRAFI 


Airkeorne fireoowerr, Wi ten its ability to 
concertrate AUTE Ys may partly corpensate four 
Meme renciesS in around force firepower, devendina on now 
1 KF ro onn2en and acolied. It is clear to. the author 


Mit the allies an the mw or States have different 
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Temroacies to A airborne firssosuwer, although 
Musa Fficu Tr t> say whicn  acorcach is more effective. 


EMEND 01v, theo NAlO allies Rave essentially no Soecu muss 


AS ce relicooter forces. They use mera aS SVEN aircraft 
for Ensmenower SUBLOFE o t pomme troops, while the 
United Sststas aopears to increasingly denend on 


ER l zen aircraft for grounna attack iss ions. 
mezFEurscear NATQ allies not only Lack the number 
ED "r5st!catecG kinas of U. 9. attack helicopter assets, 
DI ney alsə possynly plan to use the assets tney do 
ea fferentiyv. Po MeoÅrrast to* "the expected Ds. Sx 
Ete ce of attachina some armed nelicooters to around force 
mye sions, tha Eurooean allies appear to  orefer to use 
NUN cidcooters as a coros reserve force. The United States 
Bold orchatiy use armed helicopters to harass or 
delay ar attacking [once "sort 5 reinferce a defensive 
position fron which around forces have been transferred to 
meet 3 threat elsewhere. BM ee to the 3uthor that the 
allies woul: De tem to nola teir helicopters 5 
reserve ang commit then only when an enemy breaktnrough 
ud not he stooped by around forces. Indeed, some 


uses, |potaoly A o dom not believe in Usina 


attack helicopters near the forsara line of OWN trooos 
ERAS 1101. AROUSA t^e au Scar hProOgch.soems to roc. i 
EI ona with the small size a0 ahnt armament of their 


murrent melnvceooter forces, xot woulda anoear to reduce the 


Serential eftect of these forces on the mira! battle, 





Ere their firepower nav well be of areatest value. 

Ine allies’ close SUE SUDO SE caoabilities are 
more extensive tnan their attack helicopter capabilities, 
bur Ma ome le beniad their choice of 4eaoons ys 
Sas lar. The United States assets aopear to the author to 
NE rPesasinaly eronasizina the xJestruction of individual 
MS AER. sun and auiden nissile fire from slow-flyina 
str ooerstinc from nehind frienalv forces. Tre allies, 
by contrast, geen to have chosen not to invest -in 
aed aircraft for this type of combat; they seem to 
orefer tho welrver scatterable area-tyoe weapons at very 
hiah sneeds and low altitudes at some distance behind enemy 
lines, overflvinag enemy forces sand defenses in the 
orocess. In addition, unTike the United States, most allies 
do not stress tne role of the Forward Air Controller in 
NAS tin) air Strikes with around force cobseftatqohss 
Thus, many nt tre allies lac Sbootn the oersonnel 
MN cractice reauired for close coordination of air 
am ikes ë and qroun? force operations. what the allies call] 
ENS air suocort," the United States woulda consider 
Meret tericid 1ntera)ction"---that is, disrupting enemy trooo 
movements Several] «kilometers eee the FLOT O 
Coordination between friendly air and around forces. 

In eractice, tnere are authors sho hypothesize that 
Meese doctrinal 3nd procedural oe nes between the 
ENS States and the NATO allies do not sianificantly 


AR ect the conduct mem Cary "ooerat)ons. Desoite the 
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apparent oroceniral jifferences, E s close ali Suoport 
aircraft could Groban ly ne effectively used to 
reinforce 300 ES OU aroun forces. Sab if the United 
Nas usned tc emchasize its ability to orovide this kind 
of B ber subpoort to the allies, it should strive to 
netter coordinate close air support Orocedures and 
meectrine, in orner to ensure maximum C3 effectiveness of 
ar So Sole clelia 

Like the allies, the Venter Stetes 1S 


AS jmorovements in the auality, rather than a dramatic 


[eee ase jn the number, cf its artillery pieces. The Ij 
> Em pursuing its objective of increasina the range, 
Nero? fire, and lethality of its artillery througn a 
number oO oroarams ^, DOOM A pian iG? involve only small 


near-term costs. These include fitting lonaer aun tubes to 
existina 155 mm ael ee inch nowitzers, 
Being rocket-assisted orojectiles for  areater range; 


develonince and procuring improved conventional munitions 


NS Cc atter rorblets over wide areas; gevelocing laser- 


auidead Eo oy shells that Can accurately strike 
memes and cther point targets, and deweloning imoroved 
artillery=-locatina Marta rs and a computerized fire- 


Bart caoordinsation canabilitv. Finally as a complement to 
its cannon A ery, the United States 1s also 
develoning the General Suonort Rocket System---a multiple 
Eet launcher carahle of deliverina a niah volume of fire 


Nerv racicd!y. Pace lerated develoorent schedule may maxe 


AD 





Pris system availarnle bv the early 1980s. 

Ihe maitre AS now nas an inventory em epo ws 
Me rocket» anar  nacrine aun-armveg [otra helicopters 
Mer constitute an intearal part of the firepower. Of 
almost Edge uu. Sa MY VAS OS iiber sole purpose TS 
deliverina oranance on battlefield taraets. These 
nett are intended to fly close to the around, using 
merrain and vewetation to conceal trem from enemy view and 
matt ack. with the assistance of Scout helicopters riving 
EN Similar tactics» they locate enemy ground force 
re and climb fron their concealed nesitions only lona 
Eun to fire weacons at the taraet before descending 
ERNmTmOvina on under cover. 

Me. Army S Mus tne cms as t OF a poroarar O. Convert 


almost n cexistano Cobra Nelicopbpters to carry eiaht 10, 


E "3nd to orocure 305 identically equipped new 
Moras. t111. See roar sn VIN Provide Us. 5. forces with 
EUN »ohbile antitan* caoabilitv. With the eoe tcm 
oo limited eher nond casaba tyr this antitank force 


ION ve an imoroved cacability to fiaht in darkness. 

meee sre two allened problems with the  Cobra/TOW. 
First, as a modified aircraft of the Vietnam era, it 1S 
EN o lack sufficient armor protection for a European 
bartlefielo. Second, because the aircraft must emerge from 
EN for uo to 15 seconds in orcer to visually aquide its 
MN ss ile tc the target, it is said to be vulneraole to 


enemy detection and destruction. Te alleviate those 
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orotlems, the Army is jevelomoina the Advanced Attack 
Mea co oter (Se), of which 536 are to be built between 
194541 mm jo SIE NC SS oc 95a 9 ima lon each The total 
ED of tnaàat orocram will pe about mS cl bon De OE. The 
NEUE TION will comnlement this fleet. 

me hd will have qreater armor Srotectıon and 
redundant CON rols t5 !morogue IIS chances of surviving 1f 
EN st Tvoortant!v, it will fire the hellfire Laser 
Een missile, wipes follows a laser Deam---directed 
ERO tarcaet ov a around observer, another aircraft, One Dy 
ne AAH i1tselferand strikes its enemy taraet accurately. 
Men Mee enemy target is gesianated by a around observer or 
Mother aircraft, tne AAH will ce able to fire the 
mu5sale from 3 comoletely concealed position; thus 
Mc ina its chances of being attacked by the enemy. 

Desoite these  advantaaes, the AH is not without 
Epobolems. The Sr un laser desianators are, of course, 


vulneracle to sucoressina fire, and they may very wel] tack 


Ae duate tare de "Ove Into easıt von if an attack 
comes AREA Lifrlao Wee nicl. Ihe Scout ne lycodters that 
desianate eee tS for the AAH must expose themselves 


- 


ENDS D rhe entire missile f11cGht; lacking armor protection 


or aefensive arranent, they are as vulneranle to 
EE-CDPUCcti)ion as the 44H KE The AAH can, Of course, 
desicnate taraets for ts Own missiles without the 
assistance of SCout heliconters, hut its result ys 


exposure requces the agvantage of the hellfire missile. 
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et MAS PS FUE SY One or tao cullets--=-=tne. kind o 
enall-arns tnreat to aircraft exoerienced in Vietnam 
ENS iarror woula orotect VEG The most severe threats 
Boe tne attack ^helicooterc in Eurone are, however, the Soviet 
padar-directea ZSU ¿3 mm four-barrelleg anti-aircraft gun 
the SA-7 hana-neld anti-aircraft missile, and SA-& and SA-9 
Eunsce-to-2air missiles. Wes 7SU=e5. qaelivers. a very. high 


volure cf tiro: yet tne a E Struc < D y one of its 


J) 


EUevs cr ^y one of tne arnrti=aircrəaft missiles, the 
heus cootenr vill probably be destroyen. 

Mie” air -suprort aircraft constitute à second type 
NS VEDOPNe  firecower assets. The U. 5. defines close 
air succort as the delivery of air weapons ro close 
Ada nat10on with around force movements, which implies tne 
presence of a Forward B Controller > tor “coordi nat Jom. 
ELDUDSSthe United States currently performs close air supoort 
myth 2=/7/D attack aircraft, suoolemented by F-4s and all- 
Me? covanle F-111 fiahter-borber aircraft as needed and 
available, rho ae Peres? is IAtrodgelng, -an (arrerart 


desianed sorely Tor closs Jir Supnoort---the A-10. The A-10 


E wUesroned to b^ a simple ruaoed aircraft Stu ES large 
Ens Capacity and antitank caoability. Dt carries’ a 
BN cannon; euch Tres a orror c3 n ammunition 


at a very Ran rate, am ESN as sax “Maverick aUuıded 
missiles. Because of its large size and slow speed, the 
Bawrcraft msn best Survive combat by avoidincG enemy air 


Berenses, its primary tc TEC E tnerefore to fly 


es 





EM 5h)in4d frisnolv forces, "ooooiínaoa uo" only leona enough to 
EUG 4n enanv tarGet with the aun or a missile. Desoite 
some vulneranilities, the Armv ana tne Air Force believe 
Meee the 2-10 can survive combat på I uses appropriate 
metres ant is assisten by other aircraft that attack enemy 


mirpeoefenses. 


me use of U. Så attack Helicopters to supplement 
allied fredager E3040) 1 1t1es would also raise 
@eagragination orooclems. Wks Dee attack helicopters 
mereent!y ooerate as an extension of, and 1n close 
E duUnstion with, around forces. The difficulties oT 


Exevino close coordination betueen U. Se helicopters ana 


WEDE around farces sould be exacerhated by the 
lanauaae ana procedural differences of the other NATO 
Novoces. 

E orincioa4! constraints on the utility of the 3 À-10 
mae Europe ara its eeo Avant and adverse- 
weather capability, tne me numper et ipl ae Om gprs a 
Mea for decloyment to Europe and 3 shop ee of 


peer shelters jarae enouch to accommodate tne 4-10. 
[meses Constraints become sianificant when considered in 
EN of the Pact's ability Eo choose the time and 
EEUU In which to attack. If there were little warning of 


X 


EN: NATO soula neeg more aerial antitank firepower than 
Donner warnina scenario. 


ire use of WU. Sue SECOS t ode Lay enemy attacks 


on allied forces and to destrov enemy tanks and 





Bpmereda venicles could help the all1es hold their 
MENS 1ve oositions unti! around force reinforcements could 
be shifted from other sectors os the Central Front OT 
Enc ceJg from tne United States. 

fee crincinoat disagvantaae of tos ion 1s that, 
while mannet aircraft Gane, SUlerllenemM: Ground forces, they 
mamriat substitute for them: they can neither deliver a 
Sia ined volume ar Mae valentultescresued.forcesrof 
Semper cost nor rola or take territory. Those factors make 
Be kina oj close air suocort reinforcement described 
here a temporary rather than a lona-term substitute for 
Em und forces. 

The analysis of the manned versus unmanned aircraft 
issue ungerscores the previously discussec proolems 
feared to seria] tactica! warfare while attempting to 
Show that remotely oqioredg Secret t (PPA) could 
oossiolyv De a desira^hle alternative to manned aircraft 
when the tactical situation reauires more aircraft than are 
aveilable Cor can ne afforded) ae ne one) Sircrarnd 
fleet; NEN ror of loss of fhe mission aircraft and 
ot 61S areater tnan can Be IC CeDTeg and/or the 
M1$S10N can he executed at a lower total System cost than Dy 
amanney aircraft. 

Tarouah the years» manned military aircraft have 
steadily arown Po ote and cost. A major hoc Vor 
enm butina to both comolexity ant cost is the need for 


Brovicdina tne pmosot with eomprehensiıve intosrmatıon 


D 





ann Bereanal’orereecetion. DEN cto carrying the numan 


E 3ror onboerd compounds the "costs" in that it limits the 


ENcrsft's mare ersonlitve. ener 3re valuable 
personnel. n has become increasingly important on 
EX tarwv, economic Sr tcs] grounds to Dioec 


their lives ann prevent tneir caoture. Even thouah one-way 
E urcal missions would often be of value, they are 
unassianable S er DE nb NN Cost of pil lot experience, 
momsavemcething of tne value of the human e oros our 
MO? | context. 

weapon Svstems ean ne fully automated so that 
once released they perform as programmed. However, 


mee riyaence systems are not oerfect, and jur M cds cut 


to EmUcYbDate the extcencies Which mav Be encountered 
sener å nissicn. With greater destructive cower comes 
greater meSoams 11) it y Gor maımtainine human control 


NN ne weaoon unti! the moment of its final €airsees it lon. 
The value of weaoonry Sara Stay” Ce nnanced by including 
human aintelliaence in the overational system. The use of 
RPA allows Enano serator > to be in s pos)tion. to 
monitor or assume direct control, yet be removed from the 


Eeapon platform. 


Banking alona these lines, one ma y ask ee 
ENNMONSno aduestions: If we must or want to use an air 
vehicle, why must we also have a human ocerator in it? How 
much et the time, (e Aaa tractıonsot a 
combat Sortie), is the human operator really needed? The 


nO 
Or 





Board oilot 15 only needed when the overator 


"n "n 


has Se Rohe) Aone I Ger yninatS and decide. 
aro ina oroolem in tactical warfare ooerations (and, 
the author suspects that analoaous ones exıst for other 
mms. Of operations) the  imorovement Ot saccuracv in 
ordnance delivery in the face au improvements to 
enemy air defenses, while decreasing costs and aircrew 


messes? 


iemeeressence of the solution, 1.@., reducine the loss of 


Banned aircraft Amin acrens , 1S the res l=t1me utilization 
me man's Inherent CADab bites of discrimination and 
seeisıon Dy means whien ler the operator stay remote 


accu the actual firina zone. We Res! should De throua st O f 
as a quidance Sa Mont ro) SV Sas ler 1s -az2eu1ıdance 


epohi lity providino for substantial real-time tactical 


MESES Ton =max1ing essentially as presently done ey -pilots in 


Aed aircraft. evant ess wi at 15 meant by LES Tot od" in 
EPAL" HPA Can he twO-way Cir one-way venicles. 
They MAME FT Aa rnesods or ‘only reconnaissance (RECCE) 


er Semrunications aear. TRev are not necessarily drones-- 


which may or may not pe remotely controlled, but are 


not remotely oiloteı. ne 7 1Sa so Standort 'gurdance 
Svstem. I cUMsseUcscapsbility apo the oooortunityvy to 
oreserve ana exploit tha ocerator's unidue real-time 


eoni ities AO Ut Fea) rina Caat the operator be exposed 
to the most Doc environments of tactical serial 


warfare. That is what is meant by "man-in-the-loop." 


cy 





wee omr aoarison with manned aircraft; tactical RPA offer 


Meme following notrential advantages: 


— 


peau 


: ger te mic" closer to the taraoet because 


Ne Teed. Size mang rusk to the operator; 


AS resent 3 Smaller taraet to defending 
Ara 1reraft Arpillery (244). and 


MET ace -to-3ir rıssiles (SAMs); 


SR Hel Sv aesoon Pelease until) they are very 


ue tO and very sure of tne desired target; 


a Nat risk pilot loss. 


In Menea ls the RPA Can fing BROS LESE 
application wherever enemy air defenses can he expected to 
exact high loss rates; whenever the attacker cannot 


ENDS tO miss ar air point; whenever the target or taraet 


eonplex joes not retire a larae wejaht of ordnance 
over a larae area; whenever tne human body cannot tolerate 
prescrikteg maneuvers nr endure other fot Gonelt ors, 
and sinenever human oiscrirination, judament», and decision 
must enter the lethal environments of an area defended 


by modern ag oir weapenszifli.e], 


Meme SiS OF UNMANNED ATRCRAFT AS WEAPON DELIVERY PLATFORM 


oR 





No of fixeqa send rotary*4ina aircraft, Dot 
as were vida] mission avecratt and as essential 
Meeenizstional comcsonents of a modern integrated -ajr* 
Eun? forces iS) omer it He | issue today. For the past 
decade the ability of arouna air w~defense systems to 


Enoot down See me. t mas Been ıncreasina at a areater rate 


Man nas tne survival Sene Note anNeN SyIrcratft, Unless 
meso trend 1S reversed, tactical air and air=mobjle forces 
NO loncer be able to make a major and sustained 


MAD Ut1on to winnina the battle on the ground. 
AS Aincividual adreraft, RPA Pave å higher» Drobability 


NS O FVivina a combat mission than do laraer, manned 


FER. Al] LOM Searvao ie signatures =  =radar; infrared, 
sual,; ana 3ural---are much lower for Den than for 
manned aircraft Sisto e for tne same Peet tea 


Is ans. 115). 

Me case of mini FPA, these signatures, as seen bv 
the hostile defense, aperoach Che vanisminme ornt.. RRA 
present å much smaller vulneracrle taraet to be hit by an 
menace munition e aan ENSS Of Lal proximnit y=tused 
EN N===3 major Jain in aircraft survivability. 

mene RPA seryıvabılıtyvv ar combinea with very 
laroe numbers) of them, could aive the air unit commander 
freedom tn ungertaxe nissıons considered desirable or 
MN] but too hazardous to risk a manneo aircraft. It 


Nc Mievo table that 3 Dion and sustained StF TON 


rate will fave anedative influence on the ooerational 





@eeisions of the commander of Ie aircraft vet. 
m an effort tc preserve 3ssıanega forces, „hen the 
Gamerander has any cnroice on which Berscets to Strack 


IN manned aircrattr that commander wil! favor those with 


BENE Uer artrition rate even if of lesser value; or 
sl] Bgopot rission-execution modes which will reduce 
the Maat s attrition rate altnough tne effectiveness of 


NAS Ss on ray suffer. 


wath et yea limitedemumner of costly and. Cat least 1n 


the near terr) irreplaceable aircraft and pilots, 
Aa tonal caution will be a powerful factor yn a 
commander's decisions. The Israelis have already faced 
mors ssue. Mer tomgmer (Chief of Staff, David Elazar, 


M ated that close air sunoort has been drooced as an air 
ISS TON Decause it has become too costly tor the results 


achteved.f14]. 


Maectica] Za tc ion. C Of a RPA could include strixe 
SS 10ns conaucten i close SUROOft Or SO or ground 


forces. Me tarcets owi]l]l passioly be well KNOWN jm 
Eton, highly orotected and of high value. Here, the 


RPA may hecome tne weapon, by GO pO ordnance directly 


ø 


onto the target, amu ne “used to destroy SAM sites, 
bridaes» Individual shios; factories, ang so fortan. 
Alternatively, tne RFA could he used for delivering 


ordnance with 3 recovery maneuver so as to decrease the 
wearon syster Cost Nolan re-use, or serve as a target 


oesianator tor WEADONS tO be delivered from other 
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De ratft or other RPA, In aeneral, une targeting should 
Eu sufficientlv specific SO that tne enroute route phase 
can genren anne? usina the latest intelligence and nerhaos 
meooranect into tne autooilot. 

Mow altitude strike missions may also yncluge the 
problem of aa o and MS troy ina taraets Of 


Euortunity. Interdictive strike missions may be usej to 


genv movement cr rest to the enemy through intermittent 


eeryekes ar Sf agin) areass key road ‚Une: lons, can) 
marshalling yards, and so forth: The intent of such 
aeneral harassment missions man! be to deliver 
proraaanna leaflets; Hon og lea Vehernycal warfare 


weanonsı chaff; jarmers; to olace sensors and/or mines or 
other conventional Ordnance, Ou simply to cause 
Berryationr of air defense systems. 

Pe could oossibly be flown in sequence and/or 
aspmation in such a way as to reveal and deplete the 


Bey © defense canahility. A second strike force of manned 


Era ft eo une nossibly De timed to aopear just when the 
Enemy 's pososns!ve carñeability SIS been temporarily 
exhausted. SPA mav be user in spoofına. that vey to 


Mate 3 bomber or other tyoe of aircraft throuah the use 
BN an avoronriate transconder oråiradgar "cross=section 
mem iectors. Used in force, remotely oiloted aircraft may 
Simulate an air umbrella over an imaginary fleet of shios, 
mes confusina enemv reconnaissance; or fly over enemy 


M Ory 1M wavs $o as to mislead the enemy commander as to 


Un 
o 





Mia ctual direction of the attack. 


EXE tical air aaa aır=-mobyle fòrces” are to carry 
out fair Soc ep ST missions, the effectiveness of 
w iile around»-to-air defenses must De reducea through 
intense, sustained; lethal, and nontethel a!r-defense- 
pression operations. At the oresent, the United 
States' orirary means are attacks launched from manned 


earcce raft. Inis mission deliberately oits friendly manned 
murcraft acaırst tna enemy system desianed co. smoot 
meme aoun, which nistorically results Ina buo oot Cet e da 
potes. 

INE SPA offers the potential of becomina the instrument 
Nu uwchogllendae andi cossibly defeat an opposing enemy air 
mememse systen. RPA coula be built in larae quantities and 
operated in larae numbers in the enemy's airspace so as to 
force the enemy air defense systems into 5 „higher 
level of electroraanetic radiation ano shoot!ng. This 
could cause an increased expenditure of munitions by the 
ER 7a!r defense units and reveal their positions, thus 


E Necting them to attack. 


wena deliberate and intense Gomi frome at 10M between 
RPA and hostile Jur derenses Smoulrduquickly reduce the 
number and effectiveness of enemy air defense units and 
make the surviving defenders aun-shy, thus permittina both 
manned and "P^ to execute their other combat missions 
with areater freeaom of action, in a more effective way» 


Smo with lower attrition rates. 
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Pee YSIS OF UNMAYNED AIRCRAFT AS RECOM/DESIGMATIO»N 


PLATFOP“ 


To successfully defeat the anemy » the commanaer of 
togay must be able ro Fecoanize enery intentions and take 
Besitive action at the Oat Test possible tire. Senior 


commanders rust: 


1 see the battlefield 


2: ect the intelligence effort, 


Er develop a conceot of overations», 


d, allocate assets, 


e Estan the forces», and 


Os alan and execute centralized operations for 
offective C3 por wil] interface the acpropriate 


Breer lefielda systems. 


Irt fee not by coincidence that "seeing’ the battlefield 
meme isted first. MO Y See nic. the battlefield to the 
gepth necessary to identify ana trac« the movement of the 
enemy second- anda third-echelon forces cen the commanders 
Serforn the other functions expected of them, especially at 
mee nicht tine and place. The requirement tor tne 
commanders to "see" the battlefield has resulted in an 


mmerease in the amount of intorna ion required by the 
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memimaniwer and tne oraanic staff. 


Ane of the tajor renuirerents for a Sale command 
Bad control CoD) system 1S the availability of 
trate, real-time oosition in ORT at 1 On on friendly 
personnel, vehicles, and aircraft. This is especially 


true when oneratina during the hours of darkness and in 
us oants of the world that are devoid of prominent 
Perrain features. Tae PPA Gould possibly orovide - 
means DN collectis, transmittina and/or retransmittina 


vital information to ordanic staff elements so that data 


and Watormation can be orovided to the Socrobriate 
Commander in sufficient tine to allow decisions to be 
rendered tnat eo son aicantiv influence theo combat 


SMS On at seme point in the future. 

FPA may be assianed to surveillance missions to 
@ever Oarticular battlefields or areas of ocean. They may 
ovid early warning anaınst land, seas or air attacks, 
monitor and track enemy movements, Serve to iaentify any 
modification of enemy hels terrain throuah use of repetitive 
video recording or photoaraohy in the visual range, 
infrared, ultraviolet, or combination thereof or through the 
use of Ime toaecoert indicating "(" TI) Fadar. Search 
and rescue missions mioht henefit tren the use of RPA. 
MOS + Tor examole the RPA might be used to aron an encoded 
transoonder, critical suoolies, or even to provide uraently 
Rea) res defensive materiels such as ammunition and 


anti-oersonnel mines after detecting and locatına a 





ro un dea around unit. 

Tre RPA TAY Orov ide unmanned target 
meogisitions reconnaissance, and adjustment ofrer ler 
fires, as well as taraet designation and damage 
assessment fomes Zei the Maeso of contact 1n support of 
combat elements.  Decendino on the tactical situation and 
the priorities established by sunpoorted commanders, the RPA 
Peeueme could be used to enhance the delivery of cannon and 
Ben support rocket fires for close sucport, counterfire, 
Suppression of enemy air nefense (SEAD) and area 
denial utilizina scatterable mines. In addition the RPA may 
also te used t5 proviae data to quU Son artillery for 
the unJate surnet OF follevina nuclear exchanaes on the 
NU ela. 

Tne RES as a reconnaissance and 
target acquisition/designation system will cue, be cued 
OY» and comolenent other forget acquisition» 
reconnaissance and surveillance systems, to include manned 
SDcraft. Mary +t ror the RPA sensor systen should 
orovıde Sutficient resolution to detect, classify, 
recognize, and locate hostile field artillery and air 
defense weanons (to include those with nuclear delivery 
capability), wheeled or tracked vehicles, personnel 
donert sina olstoon or laroer sized Units; Structures: ano 
Henna cadvadie of containina . command posts, Supply 
points? to Taxe Jjamaae assessments; and to update the 


mere ar targets. 
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Soviet exeloaırstıön oF their Own 


uchnolocical Jevelooments ^as produced increasingly strong 
tOrPwara pattl> area surface-to=alr defenses and, at 
t^e same tie. strengthens] the need for Us OE combat 


support uw news of feet tne massive enemy ground force 


fire power boten. The enemy tactica) S defense 
System, unless countered, wil! seriously decrease the 
Aaa oi litv of aut forces to DFOVIide the required fire 


At to frienalv around forces. Presumably, the latter 
Soma) tion |o indicative of -the-enemy's concern. for 
momemetrroct cf tnat fire power on their own forces. Three 
possible responses to permit delivery of fire support in the 
face of hiahlv effective, mobile, and proliferated air 


defenses areo to aro lov Standoff weacons to alleviate the 


meed for penetration 1n So e tala aerial fire Support; 
reduce the air defense effectiveness (decoys, jamming, 
harassment, etem, or dastroy the defenses. To 


successfully deliver weAdONS acelin st round taraets (by 
whatever raanS-*-"-marred alecraft, REA, or standoff 
missiles), it 1s necessary. to Seeoömelısh a variety of 
Ort ina functions such as pesan issencer Surveillance, 
target development, deze tıcsulon,. andsaeauisition, laser 
designation for auided weaoons, fire adjustment, and strike 


@egeure!. (15). 


Peis diverse ser or 21:5 63 565 can be satisfied DY 
a relatively Sr) number of functiona) 
G@eeemilities: orservation of the area or 1tem of 
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interest Seh anssseroncıate sensor GI 


mameorovide tne kind and quality of aata 


reauired 


e., one that 


Ov the 


mission), ere NN tf targetweasıtion, and orovision 
Ma Treans of fire control and anjustment. The benefits 
from aoplyina the human's memory, reasonina, and 
Heen Sinn-nakino caoacity in these processes 1S clear. 


EU attemotina to orovide these capabilities, 
Mar tacdes to pe gained 1n ocerating from 
Slat form close to the objective area, 


EEGcifi1c CD 100850 eS ACRI GI n.r be Peau1red 


the task. [his means erployina an 

vehicles and ooerational conceots that 
recuirevents auem n tolerable cost 
developing image ot the PSG hing lo aac al lv 


meet etield--larse numbers of mobile, hard 


that must De located precisely 


accurately---corhinea with the environmental 


EUor weather ann rounh terrain indicate 


meameuverandle olatform is oreferren. [ld]. 


Mosti!l= environment 


growina surface-to-air defense system 


Mie use of manned aircraft systems in this 


E onsiYve ın both personnel losses and dollar 


The employment o RPA Systems 


area SUr veillance; taraet Seas) sıt Ion, and 


against Gott lerield t3rnets SUCh 


artillery, and | around-to-air defenses 
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appropriate Set 


target 


Constraints 
that a 
The 
over and beyond the FLOT caused 


effectiveness 


coula 


there are 
an elevated 
with whatever 
to accomnlish 


of 


satisfies the miss ton 


bounds. The 
advanced 
elements 
and SEFUCK 
ot 
low, slow, 
increasingly 
by the 
makes 
role extremely 
COST. 
TOT combat 
Strykegcontoo! 
armor. 


as 


helo to 








offset Ps Serious tarsar resyultaine from the tncornoration 
of mavanced  technoloav ny the enemy. cor these 
Beorications, tne motivation For considering APA 
systens eerives from the ever*widenina gap between the 
Prrepower of the Warsaw Pact arouna forces 309. “that of 
the NATIO se tenders. coupled with the strenathening 
ME tt ive arouno-to-air Shield coverina the Pact armored 
assault Ortes, Consequently, rom soo Te) context, the 
Matic tion of FPA systems should be viewed as a 
conplement and sunolement to manned surveillance (i.e., 
eo air controller) and strike aircraft in a total force 
context» and aS a Meadas Tor cover those situations that Will 
Me tone Air Force to provide vital sunonortina fires to 
Around forces; even though the use of conventional manned 
aircraft might lead to arievous losses. 

Many 1n1Ssi0n functions, if they are to be performed 
E unmanne4 aircraft at all, reau're transmission of data 


Ms) >= (lor  near=real-) tire over a data link from the 


vehicle to 3 remote contro) Era NOR. hus 3 ne y 
Botential volmerarılıryv (the data link itself) 15 
added to the tactical air~around strike system. This 


rob lem 13 one of a considerably aifferent character than 
Mis en faced before by tactical strike force planners and 
Beerators. In tnis sense, the successful Operation of 
meee Cata link is not a militarilv useful end øroduct n 
Bod "of itself. Presumably, however, Sune en ING SSN INNE 


mo 3 recuisite component of the RPA system. BUSY "TINO dg 
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Naco robr1iate to reassure the imoact of the oerformance of 
Wear» link (i.2 the resultant of the interaction of 
E enemy jommina effort and the level of Jam resistance 
muy it ME stae Link) Sim terns of the extent Lo wwbhuach Ee 
Et the comclete svstem or force has been met. In the 
@ese of a aate link 1n a target surveillance and 
desionation  BPà, as described oreviously, the degradation 
EIU onemv jammina (Corr conversely, the remedial value of 
enhanced lan resistance) cola be measured in terns of the 
mame in the nurcer of taraets detected and destroyed, or 
tne movement m the reto contact of the: orouncac forces 
beine supoorted, for examole. Phe Les "Conce ts provide 
Soty enouan Jam resistance to make the enemy's jamming 
Beceem sufficiently complex and costly so that other uses of 


aS defense huricet anooear more attractive. 
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ArT Iv. Cae beret oor le Uy NED AIRCRAFT 


Messina the performance of an unmanned aircraft 
C5 system in 3 wite ranae of combat environments is 
cert icult. Ihis is due; In Oar O the act that there 
Bes aerers! systams tneory which 15. My rect Ilvå-Apolresable 
EN cinstary Commanc-control, Ene ac iio tme como lex 1 hy vot 


Nc military SeOan Zatti on», and timer tact thot A military 


command system must manage in peacetime ana command 
in combat. accion. thare ts the lack of definition 
of wnat elements should he included in a 
consideration of ^ "command-control-^communications 
system" for unmanned arenas For example: 
should face) | poecnce sensors be included or Frost the 
inforration flow produced ov these sensors? Much of 


ehe meet ficult vy arises from lue ac of an anp Oach toO 


Svat uatina staff RTS cion” “ood ts operation, the 
effect of style of operation; the rOle: of 
Bommsnd=-contro!l in tactical doctrinei and the impact 
EN mil3tarv, COlitica] and: Sold) trad)trons. -Phere -is 
Mee problem of evaluating the contribution which 
me COmmand=-contro! process in itself makes to the 


Nal coeratrion of military forces. ir 1s an essential 
element of military operations, just -as the logistics; 
Menn NO, and weaoons caoability are. Geta iso Vac ludes the 


EXGCct'onina of Pee NET as that individual formulates 
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decisi10rs which will cause other elements of the military 
force oser TN ev ocerat ion. 

Men nothern wars, the commander must per not only 3 
souna military stratea1st ana faecticion: ‚BU. Olser part 
enaineer, scientist, esycmologirst and Leas © 1c 7 on. 
Traditionally, the commander's main focus has been the 
enemv. It is becomina important that ehe commander 
marect the sare efforts toward organic command, control, 
EEDNcormunications (C5) systems. The purcose of C3 is to 
serve the COmmanger. Gade up Ves vt is of less-than- 
perfect machines, veonle, warfare communities, and technical 
Gisciolines, today's C3 reauires the commander's 
Berailed understanding if it is indeed to serve and not 
hamper operations. 

C35 has been 3 Crees ingredient in warfare 


Ace organized forces first joined in battle against 


Ber oraanizeđð forces, Lit soon became avparent tnat 
the gide HAIC cou T Command, control, and 
Eomnmunicate most - effectively possessed a Crit ved 


advantage. iM ori rars Ll. ana” Il” the great. land “batt tes, 
Eme coverina an entire nation, „and naval enaagements 
encompassina Poems of square miles of ocean provided 
innumerable examoles cf the increasing importance of C53 
and the devastatinn effects of its absence. Adding the 
Memensions of air and undersea operations [xo warfare 
en ly serves Go emohasize and further complicate C3 


requirements. 
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Mera technoloavy “has oroviJded the means for rapid 
ema secure transmission of massive auantities of data 
Icon unications trfornation to and from as well as within 
the battlefield area. AS with any new asset, modern 
meeamolooical C$ requires fine tunina to “emorhasize its 
BEN nerhs and avoid pitfalls in its utilization. 

4 sirole view of the). Sr defense posture is that 


MV lves t»ree necessary functions! 


ies Eureveillance for the ourcose pr assessing tne 


@emanpilities and status of enemy forces; 


ER Ul. 3x foressJrabilyty tosrestt appropriately to 


woamivous levels of thereat, and 


fee command and Monto! (G2) that integrates the 
Surveillance and reaction tumetjons and provides 


for unifiea defense forces. 


ANO Uan there are other aspects of Ce than eines 


simole vVIen indicates, it ıseısate to conclude that the Us 


D. (e capability denends SIORI Cany on the 
availability OF IN Ornat ion- mithout vital informastion 
Mamereseconse to a crisis or threat, the nation would be 
unable to defen Eiter adeauately. Accordinoly, a 
major consineratien for determininc requirements of 
command, comune lo and communications (C3) for unmanned 


Ercraft systems should be to insure trat the Essential 
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Meerents of Fono to (MEL) necessary for decision 


makina are KNOWN aum are mscdesaxelıcıt, 


Tne tern "Massan l oal elements of inforrati on" jes not 
pou. moconrag!:ing to JES PR l, "BE I are the critical 
rens of information regarding the enemy and the 


Con ment needed by the commanaer by a particular time to 
mete with other available information and intelligence 
EN c to assist ın reschina a loaical decision." [17]. 
E oortion of the thesis attemots to relate the 
Eno» cance of cEI to C5 systems and present a methodology 
memdetermine C3 EET for suUamManmedmatreratt systems. 

The oronlem of deterrinina who needs what information 
an? the hme rca tron of determinina requirements for 


unmanned aircraft C5 is a primary concern. The mechanics of 


aettina essential information from one location to 
Barker ıs a different and sianificant oroblem. As such, 
Bios oroblem Aas received an appropriate amount of 


attention at all echelons of command and will not be 
anaressen. in particular Aniston marian IO problem has 
been modeled and Studied ın after-the-fact 
Nnstrüuct)ion an? analysis of crisis situations. On the 
Miner hand, the orøoblem of «who needs what information during 
peacetime conditions as well as AUTAA Crisis limited" wary 
aeneral far Or nuclear war is one which also demands 
petention. 


Å ererecuisi1 te to effective command'and- contro! 1s 


the avaılasdılity of orecıse, Beetlirate, and timely 
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Mor ration on anicn decistons can ve based. What ıs often 
May inent in Jescri5!ina C5 systems however, 1s what types 
af may iatlie information are El qenrmane to what 


4jec's!!ons or what levels of intarmatıon, prec1ston or 


timeliness are really necessary. Eus ts ot oocapPticulafr 
concern since C3 systems are, by design, information 
driven. As such, the fundamental criticisms for many 


Me L5 Jescriotions are the assumptions that: 


em the elements or infornation reauired Dy the 
geeısıon maker at each echelon of C2 to handle the 
cular coanmndırtrıon, asvwellwas hamdle a transition 


memanothner condition, are known» and 


2m t^e essential information 1s available within the 


Nu ireo time frame. 


To assume the existence of sufficient and 
immediately available data for decision making IS a common 
Serr tail. so Tte" ot the fact that soechtsticated “sensor 
systems are in existence todav», there is no auarantee that 
the EEI needed for a critical decision are available. 
Ia tien can exist in which there is absolutely no 
anna] information available, or, no way of gettina it 
EN un a reasoneble time frame. A more likely Situations 
however, Given Current techno 100%, is one where the 
information 1s available sorenhere tn some form, tut is not 


/mreciately available to the commander. 
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Mec5nolon1ca? advances in sensor and 
communicatians systems have develooed to the point where a 
Mana decision maker can he inundated with incomina faces 
and statistics», mo "ht the decision orocess is imoeded 
meter than aided. [echnoloay has provided the means for 
develoring Hosts of sensor systems, each generally 


epoke cf contricutina something to the gecision tasx at 


hand. Determirina tiie- ninipun GE needed by the 
decision ma3xor eliminates ron-essential information and 
oroviades 3 means of determinina rhe eritieaål needs 


for new unmanned aircraft sensor/communications systems 
geveloprents. 

One tecnniaue tor. cet eenioina: El is a logic tree 
Nac Starts w)th a oeneric Statement o the mission and 
the command level chosen. From this statement, a set of 
Minimum Essential Functional Tasks (MEFTS) must be 


develocea poat escribas the actions Or procedures for 


2 eormandg love] and- assigned missión- Fach MEFT Can 
then De ls qe 3 y Supdividec atO more definitive 
subtasks. Ihe mnocess must be continued until a task 


element level occurs such that the task reached is limited 
None soecific subject whicn calls for only one specific 
Betion. 

when the “ERs correctly reoresent the minimum- 
Mer ional tasks, and the factor analysis is orooerly 


carriea out, the cieces of information may then be 


memsidered FEI. Pee SSE Nore develooed from “EFTs, the 





mec for care in defining the pe is obvious. is 
MEF TS are not essential feo tne Mission, the resulting 
factored information wil] Contain irrelevant or 
po diindant elements. 

The [exc tort Drocess can be viewed as a 
ohased  develooment. 4 minimum of three phases would be 
Mire? to fully davelon unmanned syreraft el 
Houever, Phe ‘met hedovogvepronosea "By this thesis aoes 
Ec ood simolv cevelocima the EE!. The methodology is 
EE edd in order ro orovida connectivity to the aescridtion 
Ether ¡interfaces in C5 systems. The oronoseni ohased 


acoroacn is described below: 


lx Phase T 


lE ^1irst ohase consists of ta*'!na the subtasks under 
each “EFT ann essentially asking the question, "what is the 
NA" ynfornation required" to answer the suhtask. For 
Meoed subtasks, tnis would result in a requirement to 
nhen subgiviıe until a specific auestion level or Dasic 
task element ıs identified., These are in turn factored down 
mormasic information elements. The end point for any alven 
factorina chain 1s one or more data elements, the EEI. 

maretoryna all suntasks under all MEFTs would result in a 
series of et ENGL "Fach cha!o0 must be develooed 
NEsspemdentlv in order to gain insiaht into the requirement 


for inJividual data elements. ime factoring, choamns must be 
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E ewed to determine commonality in Fea rements Tor the 


s3me data elements. 


Ce Phase II 


Given the Etl, Phase II is an evaluation of the 
eee ons; 1) How accurately must the EEI be known, 2) How 
Merely (fron event to commander) should the delivery of 
Meme! be and 5} How often should the EEI be uodated 


mre validated ? 


E Phase III 


Men ird ohase entails consideration of how manv EEI in^ 
total loore mieht ne Given in a real world worst=case 
ENSs!on. This ohase would involve taking qe number of EET 
cer force element, target or event in the actual situation 


An icinatena, 


ns Phase IV 


Ease IV is the initial validation of the factoring 
Brocess. One way to use and test the EEI is to place them 
Man aooroorioate command level involved with — major 
ooerational exercises or war games. The operational 


ense or war aame trainina should cover all theaters of 


Seeration for ZU ene yt.) Ons of readiness and states of 


47 








eransition,. ji Ene Pel were developed for 3 corps 
commander, then that Commander would be the only one who 
Bald  o9oecide “hat lat Orme t lor is needed to Maccomoli sn 
assianen PS Ses SEN ORDS “conrander . 1S the -decision 


h Wee aare exercise and as such must decide what 


3 
0 
A 
d" 
3 
3 
(T 
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E. ase V 


Once Pnases I-IV have been accomolished from the 
lowest command level to the National Command Authority (NCA) 
NUS necessary to inteorate and determine what is common 
End what 1S Baus. The Sats bases at each level can be 
Soroimead ann eurer, oroceoures, standard operating 
Eocegures (SOPs), strategies and doctrine can be developed 
moet ertrace ang orovide for the ontimum utilization of the 


BEI. 


ae Pnase VI 


A fain | ohasa Could Pel one which would provide for 


EE J intearation with allied forces YO NATO. Tas chase 
would require a1d1t10m3) aeauysis ano woutd probably 
neneräte 3 new set Ot Weel based UPON new mission 


requirenents 3nd interfaces. 
MISS ire process 15 Not as aifficult as it may seem 


at first Ice Most units have sone general conceot of 
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mU articular EEl, but thoy ma yv or ma y not use or 


Weidate tne EET. Consinerable time ana effort is spent 
on mAevelnninn manels and war aames throughout the 
military, orivate industry, ana the academic community. 
What would be needed tn systematically determine EET for 
unmanned EA |sssorceneseration., The pronulgation 
ase rvice comostible aquidelines, aoals and objectives 
4oula 5e necessary. Progress sould nave to be 
"measured. The result of such effort could have far 
gecconing imolications for tire 8fo lowing: 


be Sano Pas collection “capabilities supoortina 


une commancer, 
er ma Automated Information Handling Systems, 


ic Srioritizina Morno ion Flow in Cavacity Limited 


Communications Channels or Messaae Centers, 
en oOGeling å specific CS syster or systems, and 


Fie ate loonent orooosals for C3 systems ang related 


systems. 


Ifa structured analysis like factorina was performed 
the ability to understand and determine  reauirements 
Meigen aAnned aircraft C$ systems and problems would be 
enhanced. The intormatıon needs of the unmanned 


aircraft C3 system would be made explicit and hence subject 
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TO CL e ari] 1morovement, 
An illustration oT tne metnoodolooy is Canta ined 


ESNMAPOendj)x à. 
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CHAPTER V. SUMMARY AND CONCLUSIONS 


MS MARY 


[Em GBeorparysan alee manned ar Preratt, 
remotely Eno ed Amor rt are exoecteo tö 


MOSS ino advantades (as previously described): 


tactical 


proguee the 


Lie eno ely io) toted aircraft coulda attack much closer in, 

P EL UEcresemr much less tarast area to detending AAA and 
DS, 

Se Soules delav weacom release Until very close (and very 
sure), 

Us Noel ver ordnance directly to the tsrget, and 

Sis Bau camomifjeamt!)y reduce any Fisk of pr tot loss. 

To ensure a successful RPÅ program the “following 


gre reauired: 


ee lowest possjble cost of ownershio. 
E smmole jn concent, 
E Notas "weebnoleoy. 


Mersaw pact Forces will be led ang employed 
to Soviet Operational doctae which 


otfensive oocerations with hiahly mobile, deeply 
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according 
calls tor 


echeloned, 





ra numerically sunenuocMgmnd forces, supported ty air and 
sea Dcower. Ter Pais RAM ty obstruction (sucn as fog, 
Eve, dar«ness,. adverse weather, etc.) will generally 
EU around observers to a range of 3-5 en beyond 
EG FLOT for ooservation and identification of hostile 
Tome SS « 

Tnis massive enemy threat Indicates a requirenent that 
the O ATI gf forces be detected, 1aentified, 
ann Jdestroye-^ priser wo engaaing friendly forces. 
Berermuction of enemy forces can ve accomolished with 
artillery, attack helicontars, and close air suoport, if 
those taraets can he identified and located with sufficient 


moeeurmacy for timely targqetina. 


MMe RPA coulo helo overcome onerational deficiencies 
myeorovidina the maneuver commander and fire 
SUSO? coordinator with real-time combat information» 
aeetrate taraet 100301007 and an cbservea target 
ennaoenent Gano vi ty oeyond the ground line or 
Sait. Oe information uw D enable more timely 


seres onina of forces; more effective -utilization of 
Conventional munitions, ana provide a means) of target 
Selection and desianation for precision quided munitions 
Poetics) mot currently available to the ground forces, without 
Suemect ing mannen aircraft to the very formidable air 


defense threat. 


pee CUNCLUSIONS 


ene FT Se SON Far the around force commander, the 
enemy omnes Moe opt under ionservaticor utilizing 
ANI Sader conventional artillery fire, 
oaoa Oy CDAS) or 5e desionated for attack Dy 


PG"s, if so equinpen. 


MA RPA system must contain a Jam Fesistant data link 
and conmuntications interface with information systems 


Zoe tcc Call comm anG samo NPS Controls 


An RPA systen with a realetime data transmission (to 
include relav/retransmission) caoability can overcome 
mune of siaht 3nd ranae limitations 1mnosed on ground 
Sensors 1n neeting the commander's need for a 


reconnaissance and target acquisition asset. 


The RPA can orovide imoroved overational effectiveness 
Aca vino the qraund conmander an “over the hill" look 
and taraet enaagement Capability not currently 
assessed, by materially increasing the real-time 
intelliasnce and combat information gathering 


easanı)ııtv, 


RPA systems can significantly decrease nonproductive 
ammunition expenditures by orovidina target toc at ron 
E MNcurst corrector "10nformation that would provide 
Ser orem: accuracy to allow subeco-F tina: 3rtillery to 


Mie for effect aftar minimal adjustment. 


latero rahil ity with MATO Ar Defenserana We. 3. Ale 
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Jefense must be insured for develooina RPA systems. 


Me Vjetnam exoer|ence nas been updated Dy.more 
recent Israels ASES tons of D S. tactics and 
eauipment to more densely deoloyed and mocern defenses in 
eee 10 | e-ftast 3n October of 197353. UV. S. superiority in 
air Crow coran tiss ana more sophisticated 
offense-oriented weanons and tactıcs are probably offset to 
Some extent by oareater Soviet eroDbasge" on" *arounDd-to-3)1)^" 
defense, esoecial!v in Central Europe. Soviet measures such 
as sensor redundancy, Mire aueneys diversity, moogq gt 
hardness, emission- Control; ana sheer numbers limit the 
SS of most forms of defense sucoression. Ihe Soviets 


ara aso exoected to Fave superior intelligence of UU: 5% 


moet offensive and defensive systems. Fombinypne the 
cases of taking the initiative and of tiant Security 
with aood intelligents offers the Soviets 


Mn ties for both tactical and technical surorise. 
Whatever doctrines, tactics, and hardware the U. S. 
intenos to use for defense suooression in Europe will have 
to ve develooed and he current in the theater when 
NS tyes bean. Commanders can adapt auickly to counter 


enemy initiatives if trainina has anticioateg the need to 


react auickly to the unexpected., Therefore, if RPA are 
to be added to the gefense arsenal of the United States, 
the jevelooment of tnese assets should not begin after 


mayer initiation cf hostilities. The decision whether or not 
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these RPA voe become  oart of the United States defense 


meena! must ope rade now. 


E 





ARENDT ES PR ERITREYENTS FOR UNMANNED AIRCRAFT 


The generic elements an or HN SENOS of 3 
Ia ry unmanned es system (at whatever level of 
Som mana) can oe develooed in two ways. 1Í118)]. Une SEO 
focus on the coanitive functions -of i the “Commander, 


(the term "commander" representina a sinale person or the 
commander Eus Staff at any level of the command 
structure.) inea second is 1¡terally to st. the activities 
Rt must be accomolished in each of the four major 
Mamet tons which make uo the comrmana-control functions ss 


inflow of Iintormatıon, staff SUDOOrt/ formulation Of 


decision/issuance of orders, and feehmica) machine 
suoport of inforration processina, storaae, and 


Goermumicaeation. 
Bernsıder tha following la st that may oe Bart of 


tne coanitive functions! of the commander when assigned 


Dietary misS!ons. 


>; Fercot Of the mission ang: 


a) the internal well-being of the 
organization: G 


b) tnrastsstorcheswerasnizatioön, 
GE Each les of -the organization to act 
within the existina environment at each 


moment in times 


d) response of the organization (both 
expected and actual) to direction aiven. 


D. Decision-makina in an environment bounded by: 
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a) tyme Constraints? 


Oe) CoA ona l reS oons patterns, 


c) AS oe NEA NSO NES current Situation; 


ee 


ay ~oraarizationa! motives and goals 


e) perception as set forth 1n time 
Constr ps. 


cra PirectlOn=aGiv1qo which is bounded by 


3) limitations inherent 1m human 
communication: 


h) rastas tonel Peceotion capabilities and 
oatterns, 


C) Sra aS oN Ccadabii1t1ies at each point 
in time. 
Mme st of activities for the major function Past 
of Eus Pertaining to the generic component elements 


O a aned arrcraft command-control are the following: 


T tol Of simrormati1 on 
a. Statement of reauirements for information 
pn to intelliaence units 
(a) at hiaher levels of command 


COI t UNitSsS surordinate to this 
level of command 


(2) pnossubomadmnate'oocerat1ona!' units 


( 5) Ko aecemt OF. COOberat ina Operational 
units 


Ore norr on om Onn Forces 


SB sU OM subordinate comuat and 
service elements 


C2I stots Of adjacent and cooperating 


D 





UA tts 
(5) Status of ‘o@tential reserves 


(43 seartınd requirements r= "basic, as 


= 
po Mec pyre oOmosat,cr)sis Situation 
(3) Geriodicity 

(5) format 


(c) content/type and detail Of data 
needea 


Cs Information on the enemy 


(1) from SiibOr gaat e intelligence and 
occrstional^ units; 


eo from intelligence . (units "of. higher 
headauarters 


(39) trom all available sensors/sources 
NS O con int, A et elint, 
roast 


(E) mt 311 levels, command target 
sensors, recce, and surveillance 
Systems that are survivable/robust 
ym terms o foreseen combat 
environment 


(5) rezocstine on enemy | capabilities, 
movement, loestıon, communication 


SSN YV mer and Fadar cadapititaes 


(4) PEDO Tino regqui1rements---5asic, as 
rodified bv conbat/crisıs 


Cay) ParTodicrty 


(B) contes t/tyoe. and detail, of data 
needed 


Ce.) Format 

(5) une des tos be. oerformed- by total 
intellicence process at each comrand 
leval, with sophistication and 
comoleteness  deoendent on size and 


eassabriity or staff available 


(3) eo Weer Von 


SA 





(a DPOCCSssThdg 
(c) analvsis 
(d) Fegort ina 
(1) to commander 
(e) to subordinate. units 


(3) to adjacent/cooperatina 
operational elements 


(4) to hraner hesdalarters 
Ca) SOCUr TiyY of Drocesswang outeur 


m A MA as o ora o A paro AIr Craft 
Command-Contro! 


3. Operations 


(1) review incoming 1nformation---own and 
enemy forces; environment 


(2 recort on current status 
(a) toe. commander 
(CEN) to other staff elements 
(c) by direction of commander, to 


ahs heas u alters- to Sd acent 
cooberatihna Units 


iP disseminate new orders on anproval n 
commander 


0- GI mma 


GU review incomina information---own and 
enemy forces: environment 


(2) re current operations to estabitsh 
pase for olaənning future Operations 


(3) opepare: future Blans for operations 
(a) at the direction of commander 
(D) SO ama tve 


(4) review incoming 1nformation---own and 
enemy forces; environment 





Gls 


> 


Je 


E 


ee ces es 


(5) 


review Incorina intelligence information 
ealystıon 


Ssmalysıs/ese natınoar of implications of 
new inforration 


report sbressprastien/briefing 

(a) to the comrander 

Ce) toot ner Staff -elerents 

on), bv direction, of commander» tó 
hioner headquarters ano to 
adjacent/cooperating units 

nasen on reauests from commander, 

other Statt elements, and Own 


fave yoative prepare requirements for 
nonWornatiopvcolbection 


D e Cornander/DbDec1s1on=maker 


Surobearted. Dy actions of statt and 
technical services 


(1) 


Cen 


on a Sis ot commander's stated 
requirements Roa periodicity, 
detail Of content, manner ot 


oresentsStion, presentation 3105, etc.) 
Sao Scott Initiativa. kept eurrent on: 


(a) intelligence of enemy 
Gog) own force operations/caoabilities 
(c) ootential new operations/plans 


. 


on own initiative, commander malntains 


cersonal Communications with 
suseraıaste commander, adjacent 
commanders, and higher headauarter 


commanders 


hat bore “act ivi ty Cy aBeratlons/nlanaıne 


SNPs 


(1) 


crenare orders for chanae 1n current 
operations 
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er; 


The 


- 


analysis 


(D 


(2) eum for subsequent stages Of 
Seerat loons 


e oy intelligence staff 
(i) to imrrove ooerations 

(2) tO aan MEn nT ornat ion 

Issue orders for change in new operations 


(1) on basis) of orders from higner 
headquarters 


(2) onto Tnitiative, but with approval 
of hiaber headauarters as required 


Conero NTN oversiantof resconse tO 
this order 


mL) Dy requirements for recorting 


(2) by Use of reconnaissance by Own staff 
members 


Heen NESS 


de 


T 
e 


aDove 


and 


cCommunicat1ions---adequate functioning of 
GOmmun wea: ) Ons network in combat 
environment. Network of facilities 
eneren Subject command with higher "and 
SU ror note neagdquwarters:. Facilities must 
ne: 


TOU adequate to foreseen information flow 
Bei) Sana nO re sais Cant 

(3) accurate mst reanse 1 ttino information 
(4) SURV NV oe ey FObuUSt mim Comp at 


environment foreseen 
computer suoport 
e into rmetion handling 


te) decisjon aids 


listec items are by no means a complete 


ere ierea only as an 1l1lustration of the 


e 





Berbpaooloay and a point, from which rhe development of 
nam amine cd Seo C 3 remens could be refined after 


daera] iterations of the phased process. Kt a structured 


analysıs is continued “is +na the ohasen acproach the 
information needs er the RPA 053 system 4111 become 
exolicit and hence subject tO efit te ism and 


irorovement. 
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MEE NOE = A NEO ARR Ar re arTSTEM COST EFFECTIVENESS 


An excellent cost effectiveness study (1591 of 
potential remotely piloted aircraft (RPA) missions 
Welded the followina conclusions: "Manned -aircraft with 
unguided bombs may be acceptable tor undefended 


Memmeets, but result in extremely high mission costs and crew 
losses ror oceration anainst heavily dtefended targets. 
With laser-guiden tomos, manned-system cost-effectiveness 1s 
much improved» E air Crew losses. due to nich attrition 
of the close-in desicnator aircraft may be unacceptable for 
heavily defended Goraees ey Use of "small, reusable RPA 
taraet desianators to reolace the manned desianator for 
delivery of laser-auided bombs eliminates the low air 
Crew survivaorlity tevels of the manned designator, and 
further reduces Mission Cost OY a factor of four 
in Strona-3Jefense environments. Ån expendable aire” 
launched KPA desianator has the sane effect on air crew 
er li ty, but - rıssion cost is about a factor of two 
cares  highers+ even though RPA launch and recovery 
musopberation are eliminated. An. RPA delivering laser- 
guided bombs has tha lowest operational coste al 


EE evaluated and performs its mission without risk to a 


crew, slchogar fjeld Goerations are como licated by 
Sent 10n3 comrand and control Launch; ana recovery 
MUNI? 10nNS. An alternative to RP a 5 tne use of the 


Er3mo-off "missiles on manner STrorarft with missión costs 
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fifteen to twenty-five times greater than RPA; there is some 
pos x to tne air crews, but it 15 at the lowest level of all 
menne systems studied. Stand-off missiles are also 
Gemeetitive in cost with manned delivery of laser=quided 
bombos at hiah defensive attriticn levels. RPA delivering 
unquiced bomos are not competitive with manned aircraft at 
low defensive attrition, nor with RPA with laser-auide^73 
Renee: however, trey are more cost-effective than manned 
Pee@e matt with unauj:«ea Domos apove an attrition level of 
OSO. REA Aeliverina Stiand-oft missiles do mot offer anv 
cost advantage over manned aircraft delivery systems." 


tr Å 


å small reusable PPA taraet desiqnator eauipped with 


aser to mark the tarcet is an attractive and 
versatile svstem and can be used with a number of 
different laser-airected Weapon delivery systems to 
orovioe low mission COSTS and insensitivity co 


Seems ive caoanility, Use of a EO GREC 737 -tyoe aircraft as 
cier and olatform for delivery of long-range laser- 
Peed NEADONS coeratinga with a RPA tarcet designator offers 
pment icularly versatile and cost-effective system." 

Mine aeeneral, FP4 missions will concern strike using 
laser destanation and multiple weacon delivery. To 
porn sygch missions, the RPA will be cuided by automatic 
means tO Sort ians of. fhe scenario with the »uman 
onerator servina as a monitor and providing instructions by 


missıon ma se Beaver ice sessbanılıyty for manual contro! 


only as this aopears to be reauired by the particularities 
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of thə SEIS EOS Missions with other intent will also 


denend ucon sianificant levels Ot automation althouah 


rhe earticylar traieoff between onboard GorsButrtatlon and 


Station at tre control site remains to be determined." 
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